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ABSTRACT
A nurse-driven progressive mobility protocol was developed and implemented in a thoracic cardiovascular intensive 
care, coronary intensive care and thoracic cardiovascular acute care unit, evaluating the impact on ventilator 
associated pneumonia, ventilator days, pressure ulcers, venous thromboembolism, discharge placement, length of 
stay and the number of patient falls. A multidisciplinary team approach was used to develop progressive mobility 
guidelines, protocol, education and interventions for 3 different patient care units. Several techniques were used to 
educate unit staff and implement the protocol. In-services, demos and hands on methods were used for education. 
In addition, mobility champions, laminated charts, incentives and a physician champion were approaches used 
for implementation. Research on immobility has found muscle weakness and wasting to be the most prominent 
complications responsible for disability in patients evaluated after discharge. Up to 60% of discharged critically 
ill patients may have long-term complications inhibiting them from complete functional recovery. In fact, critically 
ill patients who are on strict bed-rest have a decline of 1% to 1.5% per day and up to 50% of total muscle mass 
in 2 weeks. Prolonged immobilization of patients in intensive care contributes to the risk of ventilator associated 
pneumonia; weaknesses associated with immobility have been associated with deep vein thrombosis, falls, and 
pressure ulcers. Studies have been published demonstrating that early mobilization contributes to an improvement 
in patients’ quality of life, endurance, and facilitated early weaning from the ventilator. Exercising patients may be 
challenging, but with a dedicated interprofessional team and protocols, early mobility has been found to be safe.
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Introduction
Estimates from the U.S. Bureau of Census predicts that one in 
five United States citizens will be elderly by 2030 (69.4%) and 
50 million by 2019 [1]. More than 5 million patients are admitted 
to intensive care units (ICUs) every year, with survival rates now 
approaching 80-90% [2,3]. One of the highest acuity hospitalized 
patient reside in the thoracic cardiac intensive care, coronary care 
and their acute care environments. These patients can undergo 
complex surgical and non-surgical procedures that require highly 
trained nursing staff and close observation to ensure utmost 
patient outcomes. Cardiac patients that are admitted to hospitals 
today would have not survived just a few years ago due to their co 
morbidities, but yet today these are some of the routine patients 
heart centers take to the operating room for surgery or extensively 

monitoring. Cardiac patients are at great risk for hospital problems 
due to pre-hospital comorbid illnesses such as peripheral vascular 
diseases, hypertension, heart disease, diabetes mellitus, lung 
disease, and malignancy [4]. According to the Centers for Disease 
Control heart and lung disease are the reside in the top ten sources 
of all deaths in the United States [5].

Growing evidence reveals that upon discharge from an ICU, 
patients may experience muscle weakness due to bed rest [6-
8]. The effects of bedrest can follow a patient through the care 
continuum starting in the ICU to hospital discharge. This muscle 
weakness is exhibited through a generalized weakness that 
impairs not only return to spontaneous breathing but mobilization 
in general. The patient can have such a profound weakness not 
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related to any delirium that causes quadriplegia requiring an 
extensive examination for a decrease in neuromuscular function 
[7]. These patients are often confined to the bed, sedated, and fairly 
immobile, which in addition to their acute illness contributes to the 
deconditioning of multiple organ systems. Deconditioning during 
bed rest triggers a flow of responses such as decreased protein 
synthesis, increased proteolysis and increased apoptosis altering 
skeletal muscle morphology. These responses lead to diaphragmatic 
atrophy 18 hours after mechanical ventilation initiation [9]. This 
atrophy causes some critically ill patients to lose up to 25% 
peripheral muscle strength within 4 days when mechanically 
ventilated and lose 18% in body weight by the time of discharge 
[10,11]. Early mobility has been linked to decreased morbidity and 
mortality effecting the brain, skin, skeletal muscle, pulmonary and 
cardiovascular systems [7]. These effects range from depression, 
decubitus ulcers, muscular atrophy and deconditioning due to 
atelectasis, pneumonia, orthostatic hypotension and deep venous 
thrombosis [6,12]. Early mobilization of patients in an ICU can 
enhance functional status, increase recovery time, and decrease 
hospital stay as they progress through their hospitalization [9,13]. 
A focus on interdisciplinary collaboration throughout a patient’s 
hospital stay is key to improve functional capacity [14].

Adverse Effects from mobility
Research on immobility has found muscle weakness and wasting 
to be the most prominent complications responsible for disability 
in patients evaluated after discharge [11]. Patients with failure of 
4 organs show a muscle loss of more than 15% by the end of the 
first week of hospitalization due to inflammation reducing protein 
synthesis where by increasing breakdown [15]. Up to 60% of 
discharged critically ill patients may have long-term complications 
inhibiting them from complete functional recovery. In fact, 
critically ill patients who are on strict bed-rest have a decline of 
1% to 1.5% per day and up to 50% of total muscle mass in 2 weeks 
[16].

Another complication due to muscle weakness is ventilator 
associated pneumonia. Adverse effects of prolonged bed 
rest include atelectasis, pneumonia, and decreased maximal 
inspiratory pressure and forced vital capacity [16]. Ventilator 
associated pneumonia (VAP), occurs in 9 to 27 % of ventilated 
patients; mortality rates range from 33 to 55 % in affected patients 
[18]. Moreover, the presence of muscle weakness is positively 
associated with the duration of mechanical ventilation [15]. 
Mechanical ventilation for greater than 1 week has been shown to 
be an independent risk factor for ICU acquired muscle weakness 
[3]. Current literature has demonstrated that patients can be safely 
and feasibly be mobilized, even while requiring mechanical 
ventilation [2,16-18]. Several studies show that initiating physical 
therapy early during a patient’s ICU stay can decrease length of 
stay in the ICU and hospital, lower medical cost, lower depression, 
increase exercise capacity, and reduce protein loss [2,19-21]. One 
study demonstrated that only 27% of ICU patients receive any 
physical therapy with treatments occurring in only 6% of ICU days 
[22]. Early mobility has been linked to decreased morbidity and 
mortality [4]. A recent systematic review identified exercise and 

physical therapy as the only intervention that improved long-term 
physical function in critically ill patients [23]. Early mobilization 
of ICU patients can help increase activity, possibly counteracting 
the morbidity and mortality associated with immobility [9,13,23].

In addition to muscle weakness, mechanically ventilated trauma 
patients are also at risk for venousthromboemboli (VTE). The deep 
vein thrombosis (DVT) rate for patients who are on mechanical 
ventilation greater than 7 days is up to 23.6% despite prophylaxis. 
In trauma patients, approximately 60% will develop a DVT within 
2 weeks of hospital admission [28,36]. This complication is of 
specific importance in the intensive care environment. A recent 
article reported that the total annual cost for a VTE ranges from 
$7,594 to $16,644 [6]. In addition, hospital VTE readmission is 
associated with a 14.3% increase in cost for hospitalization [25]. 
The general surgical population rates of VTE are as high as 40% in 
patients who have an absence of prophylaxis [6].

Research and quality improvement projects are being published 
on early mobility, leading to protocols being developed and used 
in the acute and intensive care environment (Figure 1) [19,20,29]. 
Studies reflect that early mobility protocols are safe and practical 
[23]. In addition, a group of clinical experts published mobility 
guidelines using road signs to designate patient safety regarding 
different hospital activities [30]. In 2010, an evidence based 
guide for a multidisciplinary approach to patient care called the 
ABCDE bundle was developed. This guideline continues to be 
revised and incorporated into ICU standard work. The bundle is a 
set of evidence-based practices that together can improve patient 
outcomes. The bundle incudes awakening and breathing trials, 
delirium assessment and management and early mobility that are 
adopted into everyday practice [31]. Recently, Balas et al. 2014 
conducted a study instituting an ABCD bundle into daily practice 
with nurses being a critical partner assessing patients daily for 
bundle implementation. The study patients spent one third of 
their ICU days out of bed [31]. Exercising ICU patients may 
be challenging, but with a dedicated interprofessional team and 
protocols, early mobility has been found to be safe.

Preparing for Implementation
Before implementing an early mobility protocol, several concerns 
may be identified by unit staff, such as implementing mobility 
protocol would increase unit workload. In a thoracic cardiac 
environment patients move through the care continuum very 
quickly, so much that one day they are on mechanical ventilation, 
vasopressors, temporarily paced, up to 4 chest tubes draining, 
urinary catheter, and sedated. The next day the patient can be 
extubated, sitting in a chair, urinary catheter discontinued and 
transferred to an acute care unit. Staff needs to be educated on how 
to incorporate range of motion exercises during usual nursing care 
and ways to enlist family help with those exercises incorporating 
exercise within daily care activities. Compliance can depend on 
patient acuity, resources, patient assignment, and staffing. One 
solution to increase night staff compliance with patient mobilization 
maybe be to encourage only range of motion exercises on night 
shift when baths were given, so that staff could incorporate 
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exercises in one of their nightly nursing routines. During day 
shift, each mobility activity can be carried out by the patient with 
nursing staff or physical therapy. Also, unit mobility champions 
can be identified to help teach staff how to integrate mobility 
protocols into daily nursing care [28,32,33]. Mobility champions 
model how to implement protocols, reinforce the importance of 
patient activity, and offer assistance helping to ensure maximal 
project adherence. In addition, charge nurses or shift managers on 
every shift can be seen as additional asset gathering equipment 
and personnel for patient mobilization providing the primary 
nurse additional help for mobility activities. Other barriers include 
leadership buy-in, prioritizing mobility activities, family concerns 
and identifying measurable outcomes.

Safe patient movement in this patient population is a challenge due 
to the many lines, tubes and wires used to monitor the patient’s 
hemodynamic status. In addition, these patients have to be 
reminded to continue sternal precautions during mobility activities 
due to their post-operative procedures. Before mobilization 
activities begin the multidisciplinary team coordinates intravenous 
line, enteral feeding tubes, chest tubes, endocardial pacing 
wires, pulmonary and arterial catheters, and oxygen equipment 
lines which must have the appropriate length for mobilization 
activity. Monitoring equipment used for continuous assessment of 
important parameters such as blood pressure, respiratory rate, heart 
rate, end tidal CO2, and pulmonary pressures require organization. 
Frequently, this organization includes placing equipment on a type 
of ambulatory device depending on the patient’s mobility level. 
Hemodynamic parameters are discussed by the team before an 
activity, communicating when an activity needs to be halted to 
prevent patient complications. Mobilization goals are discussed 
daily along with safety issues communicating a team approach.

Another pre-implementation intervention is educating nurses, 
nursing assistants, nurse practitioners, residents, attending 
physicians, physical therapists, and respiratory therapists about 
the deconditioning effects of an intensive care stay and benefits of 
mobility. During staff meetings, physician grand rounds, journal 
clubs, and one-to-one meetings, mobility implementation concerns 
can be discussed, in addition to brainstorming new ways on how 
mobility can be incorporated in patient care. Physical therapy 
can be enlisted to teach the multidisciplinary team regarding 
patient’s mobility level assessment with special attention to 
sternal precautions, readiness to progress through the protocol 
levels, passive range of motion exercises, and contraindications to 
mobilizing patients. Also, developing patient education material is 
crucial to enhance care expectations (Figure 2). This educational 
material needs to explain why mobility is important and how the 
patient and family can be involved in mobilization. For elective 
thoracic cardiac surgeries, patient and family education can be 
incorporated into pre-operative clinic visits. Davidson et al. 
reported clinical practice guidelines for support of patients and 
families in the ICU environment. These guidelines recommended 
family-centered health care delivery systems are tailored to patient 
and family involvement [34]. In addition, units can purchase 
communication boards that identify the patient’s mobility progress 

throughout the week and mobility equipment such as walkers, 
exercise bikes and range of motion items. Before implementation, 
several tools can be incorporated into a unit’s culture; for example, 
developing themes, displaying banners, hanging educational 
bulletin boards, placing floor markings to quantify patients 
mobility progress and staff incentives. 

Process Measurement
Sustainment is an important component of new projects. 
TeamSTEPPS® program, which includes six steps needed for 
sustaining a program, can be used for continuing a mobilization 
project. These steps include providing practice opportunities 
ensuring that leaders emphasize new skills, provide regular 
feedback, celebrate wins, measure success and update current 
plans [35]. Communicating compliance results through audits, 
chart checks, observations and patient outcomes need to become a 
part of the unit’s culture. Staff compliance statistics can be added to 
monthly forums such as staff, grand rounds or shared governance 
meetings keeping mobility as a permanent agenda item. Another 
sustainment intervention is having activity orders default to 
a mobility protocol or activity as tolerated order and delete 
bedrest orders as the norm. The combination of implementing a 
standardized mobility protocol, removing barriers and changing 
unit culture improve patient clinical outcomes and provided a 
sustainment program [36]. 

Discussion
Supplying staff with tools for successful implementation is the key 
to a sustainable mobility implementation project. Annual hospital 
savings can be estimated over half million dollars analyzing cost 
savings generated from 22% to 19% decrease in ICU and acute 
care length of stay [37]. Also many unintended positive outcomes 
can occur regarding an increased willingness to incorporate patient 
mobility in daily patient care, patients ambulating in the halls, 
more empowered staff and “Walking Champions” who embraced 
role and brought change to the unit culture.

Conclusion
In conclusion, nursing and patient time for mobility activities 
may present a challenge for busy units. High staffing ratios, 
unit personnel turnover, and open staff positions can affect 
compliance. Family and medical personnel need to understand the 
importance of patient mobility in the intensive care environment. 
Committed education time for multidisciplinary staff, patients and 
families can support understanding the risk and benefits related 
to mobilization. Despite these limitations, mobility projects can 
increase hospital staff and institution’s awareness of the benefits 
of early mobilization. Mobility projects start in one unit and 
can easily be spread throughout institutions from ICU to acute 
care settings. A protocol can be revised to fit ICU and acute 
care units offering units a framework for implementing early 
mobility in their patient population. Also, standard mobility order 
sets, flow sheets, care plans and shift documentation need to be 
standardized in patient records to help standardize computerized 
charting related to mobility. Continued focus for ICUs and acute 
care environments should be the implementation of early patient 
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mobility, identifying the appropriate level of patient activity that 
is safe and feasible, and analyzing the long-term patient outcomes 
from the implementation of early activity.
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